Seasonal abundance and incidence of parasitism of nymphs and adults of brown planthoppers, Ni/aparvata /ugens (Stal), whitebacked planthoppers, Sogatella furcifera (Horvath), and green leafhoppers, Nephotettix nigropictus (Stal) and N. virescens (Distant), in rice fields were monitored in 12 locations in Laguna Province, Philippines, during the 1983 wet season (July to November) and the 1983-1984 dry season (December to April). Overall percent parasitism was low and variable among seasons and locations.
IN THE PHILIPPINES, outbreaks of the planthopper and leafhopper
complex usually involve Nilaparvata lugens (Stal) , Nephotettix nigropictus (Stal) , N. virescens (Distant) , and Sogatella furcifera (Horvath) .
Although the natural enemy complex, especially parasites, in rice is considered important, this beneficial community has not been extensively studied. Chandra (1980) reported that population growth of planthopper pests was normally held in check by natural enemies. Several species of parasites and predators of planthoppers and leafhoppers in the Philippines have been identified (Chiu 1979 ).
Reviews by Otake (1977) , Chiu (1979) , and Greathead I . 2 dealt with parasites and other natural enemies of rice planthoppers and leafhoppers. The most commonly occurring parasites of nymphs and adults of planthoppers and leafhoppers in the Philippines include the following: Dryinidae (Hyme- Pena and Shepard (1985) , who found that nematodes do not make a significant impact on hopper populations.
Little is known about the relative and seasonal abundance of natural enemies of planthoppers and leafhoppers of rice. The objective of this study was to determine the incidence of parasitism and seasonal abundance of parasites of nymphs and adults of N. lugens, S. furcifera, and Nephotettix spp.
Materials and Methods
Sampling was carried out in 12 locations in Laguna Province, Philippines, during the 1983 wet season (July to November) and the 1983-1984 dry season (December to April) to determine the extent of parasitism by dryinids, strepsipterans, and pipunculids on major delphacid and cicadellid rice pests. Random collections of late-instars and adults of planthoppers and leafhoppers were made twice a month in farmers' rice fields planted to different cultivars in Laguna Province.
Samples were obtained using a D-Vac machine by sampling for 1 min at each of five to seven places at each location. Insects collected were brought to the laboratory, separated by species, and maintained on rice plants in observation cages similar to those used by Chandra (1978) . Parasitized insects were separated from those unparasitized and maintained on rice plants using similar cages. Parasites were recorded as they emerged from hosts. 
Results and Discussion
In general, overall percent parasitism by dryinids, strepsipterans, and pipunculids was low and highly variable among areas (Tables 1-4) . The seasonal trend in abundance of N. lugens, Nephotettix spp., and S. furcifera is shown in Fig. lAo S . furcifera was more abundant in our samples than the other species from July to September; Nephotettix spp. were most abundant in October and November during the wet season and from February to April in the dry season. Parasitism by Dryinids. The overalI level of parasitism by dryinids for alI localities combined was highest on S. furcifera, especialIy during September when percent parasitism reached almost 60% (Fig. IB) . Incidence of parasitism by dryinids on N. lugens and S. furcifera was generally low throughout the wet and dry seasons.
There was much variation in parasitism of N. lugens among locations; the highest percentage of N. lugens parasitized by dryinids was in Kalayaan and Pakil (39 and 21%, respectively) during the 1983 wet season (Table 1 ). In the 1983-1984 dry season, the highest percentages of N. lugens parasitized were observed in Magdalena (6%) and Pila (5%).
During the wet season, collections from Liliw, Calauan, and Cabuyao yielded 6.5, 10, and 6.2% S. furcifera parasitized by dryinids, respectively. During the 1983-1984 dry season, the largest number of S. furcifera (1,601) was colIected from Pila, of which 11% was parasitized ( Table 2 ). The level of parasitism of this species was higher in Mabitac, Victoria, Pangil, and Magdalena. In several instances, where there was a small number of hoppers a larger number of parasitized S. furcifera was found.
Although Nephotettix spp. were the most abundant species collected, only ca. 0.5% were parasitized during the 1983 wet season. No dryinid parasites were recovered from the 6,700 Nephotettix spp. collected from the 12 locations during the 1983-1984 dry season.
Chandra (1980) reported that immigration of dry in ids in the newly planted fields took place through migrating parasitized hosts. It has been suggested that parasitism of adult Nephotettix spp. by dry in ids was low because the parasites prefer early instars to adults (IRRI 1982) .
Parasitism by Strepsiptera. Percent par~sitism by strepsipterans was highest (26%) on S. furcifera during March. Incidence of parasitism by strepsipterans on N. lugens and Nephotettix spp. was relatively low during both cropping seasons (Fig. Ie) . Of 6,700 Nephotettix spp. collected at alllocations, only ca. 1.5 and 2.7% were parasitized by Strepsiptera in the wet and dry seasons, respec- tively (Table 3 ). Because of the low incidence of parasitism, it is clear that these parasites had no impact on Nephotettix spp. populations. Chandra (1980) reported that strepsipterans could not cause high parasitism because of their low searching capacity and the short life of the triungulin larvae. Low incidence of parasitism by strepsipterans on N. lugens and S. furcifera may be due to the presence of other parasites such as dryinids.
Parasitism by Pipunculids. The incidence of parasitism of N. nigropictus and N. virescens by pipunculids was higher than by other parasite species (Table 4) . Parasitism was higher on N. virescens than on N. nigropictus in both cropping seasons, although the former species was more abundant during the dry season. The highest levels of parasitism were observed in November and January (Fig. 2) . During the 1983 wet season, parasitism of N. virescens by pipunculids in Mabitac reached a peak of 55%. Their abundance during the months of November to January may be due to their preference for less-humid conditions.
